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MODULAR TWO-BODY DESIGN FOR INTEGRATION OF MOBILE COMPUTING 
DEVICE FEATURES WITH A WIRELESS COMMUNICATION DEVICE 

Technical Field 

5 The invention relates generally to the integration of mobile computing features with a 

wireless communication device. More particularly, the invention relates to a two-body modular 
design connecting an information input/output device to a wireless communication device. 

Background of the Invention 

Despite tremendous diversity of cellular phones and mobile computing devices, in recent 
10 years there has been Uttle innovation in the basic physical design of these devices. As the mobile 
user demands more functionality on the move, these two products are beginning to converge. 
O Accordingly, demand is increasing for a single device that offers the combined functionality of a 
CJ mobile computing device and a cellular phone. 

/"l With the demand for an integrated mobile computing/cellular phone device rapidly growing, 

=p5 designers must address two integral concems surrounding the market. First, it is optimal to build an 
Ln integrated mobile computing/cellular phone device that incorporates the flexibility of modem mobile 
^ computing features. Cellular phones with integrated mobile computing features will be larger and 
H; heavier than the conventional, increasingly smaller cellular phone. Second, it is important to build 

an integrated mobile computing/cellular phone device while designing towards the popular 
30 portabihty of modem cellular phones. 

Several designs for an integrated mobile computing/cellular phone device have been 
introduced; however, none have been successful at addressing both of the aforementioned concems. 
In particular, these designs are associated with problems related to bulkiness, non-portability, and 
inefficient battery life. The conventional design integrates the mobile computing device and the 
25 cellular phone into a single physical device. This design results in a bulky device, typically the size 
of the mobile computing device of the design. Further, the cellular phone of this design is non- 
portable, meaning that the cellular phone may not be detached and used separate fi'om the mobile 
computing device. 

Bluetooth'^" technology has led to the implementation of another design. Bluetooth™ is a 
30 new wireless technology offering an altemative to physically integrating the mobile computing 
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one into a single body. Bluetooth"^'^ technoloe^ 



device and the cellular phone into a single body. Bluetooth"^'^ technology was developed by a 
Bluetooth"^"^ Special Interest Group consisting of a number of companies. Bluetooth'^" offers a high- 
speed wireless link between all devices in a user*s personal space up to 30 feet, commonly referred to 
as a personal area network (PAN). While Bluetooth™ technology is one attempt to solve the 
5 aforementioned concerns, many users still demand the integrated device in a single-body design. In 
order to use Bluetooth™, a user must either remain within the PAN or carry a collection of special 
devices with them while out of the home or office. Furthermore, the wireless link used in 
Bluetooth'^'^ technology is much more draining of battery life than a physical electrical connection. 

Summary of the Invention 

10 In accordance with this invention, the above and other problems are solved by an integrated 

computing wireless communication device. The integrated computing wireless communication 
P device is a modular two-body design for integrating features of a mobile computing device into a 
wireless communication device. The two-body design includes a wireless commxmication device 
and an information input/output device connected by a universal joint. The two-body design allows 
fl5 a user to physically separate the wireless communication device from the information input/output 
m device in instances where only the wireless communication device is needed. Operation of the 
1^ wireless communication device is not dependent upon the connection between the two devices. By 
enabling the user to physically detach the wireless communication device from the information 
input/output device, a user may use the wireless communication device separately without the 
^0 bulkiness associated with the integrated device. 

In one aspect of the invention, the wireless communication device includes an information 
processing module for implementing the mobile computing features. The integrated computing 
wireless communication device has a touchpad-based graphical user interface (GUI) to allow one- 
hand operation of the integrated device. In another aspect of the invention, a stylus-based GUI might 
25 be used to control the device. Since physically connected to the wireless communication device, the 
information input/output device is supplied power through the same electrical connection. The 
information input/output device is connected to the wireless communication device by a universal 
joint allowing the information input/output device to pivot 360 degrees and swivel 90 degrees over 
the wireless communication device. The wireless communication device, which includes a numeric 
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keypad, can also serve as a base for the integrated device in self-standing mode since the universal 

joint allows for 3 -dimensional pivot. 

In accordance with other aspects, the present invention relates to an integrated computing 

wireless communication device for integrating mobile computing features with a wireless 
5 communication device. The integrated computing wireless communication device includes an 

information input/output device connected to a wireless communication device at a universal joint. 

The universal joint includes mechanical latch positions for latching the integrated computing 

wireless communication device into a variety of positions for inputting information into the device. 

In particular, the mechanical latch facilitates single-hand operation of the integrated computing 
10 wireless communication device. In order to enable the rotation functionality, the universal joint 

includes a swivel and a pivot. The information input/output device and the wireless communication 

device detach at the universal joint so that the wireless communication device may be used 
I independently of the information input/output device. 

I In an alternative aspect of the invention, the information input/output device is replaced with 

'is a mobile computing device, such as a personal data assistant (PDA). The PDA includes a display, an 
:f input device, a processor, and a separate battery. The physical electrical connection between the 
m mobile computing device and the wireless commimication device allows for battery life optimization 
L since Bluetooth'^^ technology is only employed while the devices are separated. By using a PDA in 

place of an information input/output device, the functionality of the PDA is independent of the 
1=^0 wireless communication device, therefore allowing a user to selectively carry only one of the devices 
in instances where only one is needed. In other alternative aspects, the mobile computing device 
may be any variation of a PDA, such as a handheld personal computer, an electronic organizer, or 
any device wherein information is input by a user and used by a device to output functionality. 

The great utility of the invention is that the integrated computing wireless communication 
25 device offers the added flexibility of conventional mobile computing devices while also offering 

optional portabiUty of the wireless communication device. Specifically, the wireless communication 
device can be separated from the information input/output device at a universal joint having a swivel 
and a pivot. By allowing separation of the components, the concems surrounding the size of the 
cellular phone are overcome. Additionally, the integrated device includes the added functionality 
30 and flexibility of modem mobile computing devices. Other advantages of the integrated computing 
wireless communication device include such aspects as facilitated one-hand operation, alternative 
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horizontal (landscape) and vertical (portrait) orientations, and a self-standing mode enabling the user 
to position the display on a flat surface for relatively easy viewing. 

These and various other features as well as advantages, which characterize the present 
invention, will be apparent from a reading of the following detailed description and a review of the 
associated drawings. 

Brief Description of the Drawings 

FIG. 1 shows an integrated computing wireless communication device in accordance with an 
embodiment of the present invention. 

FIG. 2 illustrates rotation angles of the universal joint of the integrated computing wireless 
communication device of FIG. 1. 

FIG. 3 illustrates operation of the connection of the universal joint in accordance with an 
embodiment of the present invention. 

FIG. 4A illustrates right-hand orientation of the integrated computing wireless 
communication device for single-hand use by a user. 

FIG. 4B illustrates left-hand orientation of the integrated computing wireless communication 
device for single-hand use by a user. 

FIG 5 illustrates concurrent operation of the swivel and the pivot of the universal joint of 

FIG. 1. 

FIG. 6 further illustrates concurrent operation of the swivel and the pivot by showing the 
integrated computing wireless communication device positioned for upright information input and 
output into the information input/output device. 

Detailed Description of the Invention 

FIG. 1 generally illustrates an integrated computing wireless communication device 100 in 
accordance with an embodiment of the present invention. The integrated computing wireless 
communication device 100 includes an information input/output device 102, a wireless 
communication device 104, and a imiversal joint 106. The information input/output device 102 
includes at least one input device 1 16 for inputting information and an output device 108 for 
presenting output. The wireless communication device 104 includes at least one input device 120 
and an information-processing module (not shown) for implementing mobile computing features in 
the integrated computing wireless communication device 100. In accordance with an embodiment. 
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the information-processing module is located internal to the wireless communication device 104. 
The information-processing module contains the logic, RAM, programs, and other software 
responsible for executing operations requested by the information input/output device 102. With this 
embodiment, the top portion, which, in accordance with an embodiment, is the information 
input/output device 102, would only serve as a display. Additionally, an additional ROM to include 
application executables that would take advantage of the display might be included in the 
information input/output device 102, thereby eliminating any sync issues between the two bodies. 
In an alternative embodiment, the information input/output device 102 houses the information- 
processing module. In accordance with one embodiment, the wireless communication device uses 
the output device 108 of the information input/output device 102. In other embodiments, the 
wireless communication device might have a separate output device, such as a separate display or a 
speaker. 

In one embodiment, the information input/output device 102 has a display as the output 
device 108 and an input device 116. The display 108 might be a liquid crystal display (LCD), a Ught 
emitting diode display (LED), a dot matrix display, or any other display for presenting output. In 
one embodiment, the input device 116 inputs information into a graphical user interface. The 
graphical user interface is installed under an operating system, such as "Windows CE"®, installed on 
the information-processing module. The input device 1 16 is used for inputting information into the 
integrated computing wireless communication device 100 by the user and might be a stylus, a 
touchpad, a mouse, a joystick, or any other input device operating on a graphical user interface. In 
other embodiments, the input device 116 might input information into the integrated computing 
wireless communication device 100 through a command line interface. While a number of 
embodiments have been identified for the input device 116, any number of combinations of pads, 
keys, buttons, and posts might be selected to implement the input device 116. 

In an altemative embodiment, the information input/output device 102 might be replaced by 
a mobile computing device. According to one embodiment of the altemative embodiment, the 
mobile computing device (such as 102) might be a personal data assistant (PDA) having a display 
(such as 108), an input device (such as 1 16), a processor operating the PDA, and a separate power 
supply. Under the altemative embodiment, the PDA may be detached ft*om the wireless 
communication device and used as an independent device. The battery might still be charged 
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through electrical contacts on the universal joint. In other alternative embodiments, the information 
input/output device might be replaced by other mobile computing devices having a processor, such 
as a handheld personal computer, an electronic organizer, a remote control operating any variety of 
devices or appliances, or any device wherein information is input by a user and used by a device to 
5 output functionality. In accordance with these embodiments, the information-processing module is 
part of the mobile communication device. 

In one embodiment, the wireless communication device 104 is a cellular telephone having a 
numeric keypad 110 and a separate output (not shown), typically a speaker. In another embodiment, 
the wireless communication device might also include a display (not shown) providing associated 
10 communication functionality to the wireless communication device 104. For example, the display 
might present a listing of phone numbers or email addresses saved in the cellular phone. The 
p. numeric keypad 1 10 is an input device (such as 120) for inputting information into the cellular phone 

104. While the description of the cellular telephone 104 concentrates on the keypad 1 10 for 
s| inputting information, any number of combinations of pads, keys, buttons, and posts might be 
25 selected as an alternative or addition to the keypad 110. In other embodiments, the wireless 
¥s communication device might be an electronic mail receiver/transmitter, an electronic pager, an 
= electronic messenger, or any other device for receiving and transmitting communication signals, 
i The universal joint 106 physically connects the wireless communication device 104 to the 

[2 information input/output device 102. In one embodiment, the universal joint includes a swivel 1 12 
Q,0 and a pivot 114. The pivot 1 14 allows a full range of rotation along a vertical axis. The angle of 
rotation of the pivot 1 14 is represented in FIG. 1 as angle 9. FIG. 2 illustrates the vertical axis 200 
upon which either device, the information input/output device 102 or the wireless communication 
device 104 rotate with respect to the other. Referring to FIG. 2, a 90 degree rotation of the 
information input/output device over the wireless communication device 104 is shown. Referring 
25 back to FIG. 1, the angle 0 might be a full range of motion from 0 degrees to 360 degrees. If the 
angle 9 is 0 or 360 degrees, then the information input/output device 102 is positioned over the 
wireless communication device 104. 

The swivel 112 allows for a limited range of tih along a horizontal axis 202 (FIG. 2). The 
angle of rotation of the swivel is represented in FIG. 2 as angle (|). Referring to FIG. 2, the integrated 
30 computing wireless commimication device 100 is shown having an angle ([) of 0 degrees, an angle <|) 
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of approximately 30 degrees, an angle ^ of approximately 60 degrees, and an angle (j) of 
approximately 90 degrees. In one embodiment, each angle ^ is measured with the wireless 
communication device 104 being the reference angle 0 degrees and the information input/output 
device 102 being the position reference. In one embodiment, the angle ^ might be any angle from 
5 approximately 0 degrees to approximately 180 degrees. In other embodiments, the angle (j) might be 
any angle within the range of 0 degrees to 360 degrees; however, in order to implement such a range, 
the positioning of the swivel 112 must be positioned at the ends of both devices 102 and 104. 
Illustrations of the operation of the swivel 1 12 are provided in Figures 5 and 6. 

In accordance with an embodiment, the universal joint 106 also has electrical contacts 
10 electrically connecting the information input/output device 102 and the wireless communication 
device 104. Through the electrical connection, the two devices may operate from the same power 
D supply and may be charged through the same electrical connection. Additionally, through the 
electrical connection of the universal joint, the mobile computing device (such as 102) and the 
'"i wireless communication device 104 of the alternative embodiment are enabled to transmit and 

receive information without the use of Bluetooth'^" or other wireless technology. 
Ln Figure 3 illustrates operation of the connection of the universal joint 106 in accordance with 

f=l one embodiment of the present invention. Whereas FIG. 1 illustrated the two devices 102 and 104 
n connected at the universal joint 106, FIG. 2 shows the information input/output device 102 and the 
M= wireless communication device 104 detached from one another. Connection line 300 illustrates the 
Lgo ability of the two devices 102 and 104 to attach at the universal joint 106. 

In the altemative embodiment, both the mobile computing device (such as 102) and the 
wireless communication device 1 04 provide independent functionality to a user when detached from 
one another, meaning that both devices can be operated with absolutely no dependency upon the 
other device. Additionally, if the mobile computing device 102 and the wireless communication 
25 device 104 are within the FCC permitted range (currently 30 feet) allocated for Bluetooth'^" 
technology, then the two devices 102 and 104 might pass, or transmit and receive, information 
through a Bluetooth'^" wireless link. 

Figures 4A and 4B illustrate opposite orientations of the integrated computing wireless 
communication device 100 for single-hand use by a user. Referring to Figures 4 A and 4B, the 
30 illustrations depict the wireless communication device 104 as a cellular phone. FIG. 4 A illustrates 
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the integrated computing wireless communication device 100 adapted for right-hand use by a user. 
In particular, angle 9 is shown at 270 degrees from reference angle 0 degrees assigned to the position 
of the cellular phone 104. In one embodiment, universal joint 106 includes a latch (not shown) 
locking the information input/output device 102 in the position shown. By providing the capability 
5 to rotate the information input/output device 102 two hundred seventy degrees from the cellular 
phone 104, single-hand operation of the information input/output device 102 is facilitated. 
Obviously, this capability is only provided when the input device 1 16 on the information 
input/output device 102 also facilitates single-hand operation, such as a touchpad. FIG. 4B 
illustrates the integrated computing wireless communication device 100 as adapted for left-hand use 
10 by a user. Whereas the adaptation for right-hand use illustrated in FIG. 4A included an angle 0 of 
270 degrees, the integrated computing wireless communication device 100 illustrated in FIG. 4B has 
an angle 9 of 90 degrees. Additionally, the output image on the display of the information 
~i input/output device 102 is rotated 180 degrees such that the user realizes the same orientation on the 
display 108 as the orientation associated with the right-hand use adaptation of FIG. 4A. As with the 

5 r S 

Ms integrated computing wireless communication device 100 of FIG. 4A, the device 100 of FIG. 4B 
m might contain a latch locking the information input/outpiit device 102 in the position shown. 
L In accordance with an embodiment, orientation of the output image is adapted to the display 

"H 108 when the angle 0 is equal to 270 degrees, 180 degrees, and 90 degrees. When angle 9 is 180 
H degrees, the output image on the display 108 has a portrait orientation. When angle 9 is 270 and 90 
po degrees, the output image on the display 108 has a landscape orientation. In accordance with 

alternative embodiments, rotation of the output image might be accomplished through either an input 
selection element 400 or the input device 116. In one embodiment, the input selection element 400 
might be located on the information input/output device 102. In other embodiments, the input 
selection element 400 might be positioned on the mobile computing device. In yet other 
25 embodiments, the input selection element 400 might be operably connected to the universal joint 106 
such that rotation of either body 102, 104 activate the selection element 400. For example, the 
universal joint 106 latched at 90 degrees triggers the input device 400 to transmit a signal to a 
graphical user interface requesting rotation of the output image 180 degrees from the orientation 
realized when the pivot 1 14 is latched at 270 degrees. Similarly, the universal joint 106 latched at 
30 180 degrees triggers the input device 400 to transmit a signal to a graphical user interface requesting 
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rotation of the output image 90 degrees from the orientation reahzed when the pivot 1 14 is latched at 
270 degrees. In one embodiment, the graphical user interface is installed under the processor located 
in the wireless communication device 104. In the alternative embodiment, the graphical user 
interface is installed under the processor of the mobile computing device. 
5 FIG 5 illustrates concurrent operation of the swivel 1 12 and the pivot 1 14 as the integrated 

computing wireless communication device 100 is shown adapted for single-hand use. Referring to 
FIG. 5, the information input/output device 102 has an angle (j) between 0 and 90 degrees and an 
angle 6 of 90 degrees. As noted in FIG. 1, the angle 9 may be varied between 0 and 360 degrees. 
By positioning the information input/output device 102 at the angle (j) and angle 0 of FIG. 5, the 
10 display 108 may be adapted for facilitated viewing by a user. As described in FIG. 4B, positioning 
the integrated computing wireless communication device 100 at angle 0 adapts the device 100 for 
O left-hand use. 

■7^ FIG. 6 further illustrates concurrent operation of the swivel 1 12 and the pivot 1 14 by 

ri showing the integrated computing wireless conmiunication device 100 positioned for upright 
=H5 information input and output into the information input/output device 102. Referring to FIG. 6, the 
Ln information input/output device 102 has an angle cj) between 0 and 90 degrees and an angle 6 of 180 
o degrees. By positioning the information input/output device 102 at the angle (j) and angle 0 of FIG. 
n 6, the integrated computing wireless communication device 100 is adapted to stand upright on a flat 
H surface thereby allowing a user to use the device 100 similar to implementations employed by 
1=20 conventional desktop computers. 

It will be clear that the integrated computing wireless communication apparatus 100 is well 
adapted to attain the ends and advantages mentioned as well as those inherent therein. While a 
presently preferred embodiment has been described for purposes of this disclosure, various changes 
and modifications may be made which are well within the scope of the present invention. For 
25 example, the integrated computing wireless communication apparatus 100 might contain an 
additional plug, or input terminal, for connecting any nimiber of peripheral input devices to the 
integrated computing wireless communication apparatus 100. In one embodiment, such a peripheral 
device might be a keyboard. In other embodiments, the peripheral device might be a joystick, a 
mouse, or any other input device capable of being attached to input information into the integrated 
30 computing wireless communication apparatus 100. Additionally, the integrated computing wireless 
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communication apparatus 100 may contain a trigger providing functionality to activate the display 
108 or various output images on the display 108. 

The various embodiments described above are provided by way of illustration only and 
should not be construed to limit the invention. Those skilled in the art will readily recognize various 
5 modifications and changes that may be made to the present invention without following the example 
embodiments and applications illustrated and described herein, and without departing from the true 
spirit and scope of the present invention, which is set forth in the following claims. 




